Directed attempts to clone the gene for Huntington's disease (HD) depend on an accurate knowledge of its location in the human genome. Over the last few years different DNA markers closely linked to the HD gene have been identified. 1-4 Analysis of many HD families with these markers has provided evidence that the gene causing HD lies close to the telomere of the short arm of chromosome 4.5 6 Currently, attempts are being made to define physically the minimal genomic fragment which contains the HD gene. Towards this goal and in an effort to identify clearly a flanking marker for the gene, recent efforts have been directed towards cloning the telomere of chromosome 4p. 7 Analysis of families in which recombination between a closely linked DNA marker and the mutant gene has occurred can be extremely helpful in determining the order of the mutant gene relative to these linked DNA markers. We recently reported evidence suggesting the gene for HD was telomeric to the most distal marker D4S908 based on an analysis of a recombinant in one large family. More recently, contradictory evidence has been presented. MacDonald et at9 have shown by analysis of Received for publication 3 August 1989. Accepted for publication 7 August 1989. recombinants in three families that the gene for HD may be flanked by the most distal markers in one family while analysis of two others favours a more telomeric location for the gene.
How can these apparent contradictions be resolved? While analysis of recombination events in selected families is useful in providing evidence in favour of a certain locus order, such studies may also be misinterpreted. One source of error in such analyses may include misdiagnosis of the disease in a crucial family member. In addition, the simplest interpretation of the data is to assume a single recombination event. However, in the absence of a clearly defined distal marker, double recombination events cannot be excluded. This may be particularly relevant as one uses DNA markers close to the telomere where enhanced recombination has already been postulated to occur. 10 Additional independent sources of evidence in favour of a particular locus order relative to the HD gene are needed.
Linkage disequilibrium shown by a non-random association between an allele at one locus with the mutant gene would provide strong evidence that two loci are physically in close proximity. Here Non-random association was evaluated by x2 analysis of allelic counts for locus pairs. Significant association for biallelic pairs was determined by Fisher's exact probability test (one tailed). The linkage disequilibrium metric, r, was used to measure the magnitude of non-random association where r=(g-plp2) (pjq1P2q2)½ and pj and qj are the frequencies of the alternative alleles at site j, and g is the observed frequency of the P1P2 haplotype.
Results
The non-HD chromosome allelic frequencies for the 10 polymorphisms assessed are in general agreement with past studiesl and are shown in 
